Localization of putative nicotinic cholinoreceptors in the early development of Paracentrotus lividus.
Experiments are described, showing the presence of putative nicotinic cholinoreceptors in the egg after fertilization. The experiments were carried out on gametes and early embryos of the sea urchin Paracentrotus lividus, by using nicotinic agonists and antagonists. 1 mM Acetylcholine (ACh), 100 microM nicotine, 100 nM alpha-bungarotoxin (alpha-BuTx) and 100 microM curare inhibit sperm motility and fertilization, while they have no effect on unfertilized eggs. The drugs added within 1 min. after the raising of the fertilization layer had stronger effects on cleavage and development; when added more than 15 min. after the raising of the fertilization layer, they had lesser effects on further development up to pluteus stage. In all the experiments, nicotine was the most effective drug. The binding of fluorescein-labelled alpha-BuTx did not point out any affinity sites on unfertilized eggs, while they were localized on the sperms and on the eggs fertilized by sperms, but not on the eggs activated artificially. The binding was prevented by pretreatment of sperms and activated eggs with 10 nM native alpha-BuTx and 10 microM curare. We conclude that, in the fertilized egg, putative nicotinic cholinoreceptors are present, which are able to bind alpha-BuTx and curare. Fertilization by sperms is needed to trigger the formation of alpha-BuTx receptors.